DOCQHIHT BSSOHE 



2D Its 7«9 

APTHOR 
TITLE 

INSflTOTION 
SPONS AGENCY. 

* 

FEPOl^T NO 
POBD^ITE 
CONTRACT 
NOTE 

EDPS PRICE 
DESCRI'PrdRS 

IDENTIFIERS 



ABSTRACT 

4 



IC 12 3 904 



Research on 
(DHEW/OE) , 



Algozzine, Bob; McOrnw, Karen , / 

Diagnostic TestiTiq" in , Ha^.heinatics: An Extension <p*s^ 
the PI AT? .^.^ 
Minnesota Oniv,, Minkeapol'is, Inst, f'cr 
Learning T)isabili ties. ^ ^ 
Bureau of Education for the Handicapped 
Washington, O.c. 

IPLD-RR-5 , . • . 

«ar 7 9 ' - 

300-77-0491 • V 

26p.: See also EC 123 901-955, 

* 

NF01/PC02 Plus'Postage. 

♦ Diagnostic Tests: .Elementary Education; l^rror 
Patterns: *Learning Disabilities; ♦Mathemat|.cs 
♦Peabody Individual Achievement Test 



The Mathematics sijbtest of the Peabody Individual 
Achieyeielit Test is ^^naly.zed and its content represented in a format 
similar to that used in diagnostic math tests. An error analysis 
m?^±rix is provided aad i+s uge is illustrated with apfi^ication to the 
mathemaj:ics performance of a sixth grade child. The subtest is 
recoiili mended as a diagnostic test to i dent if 5^ specif ic strengths and 
weakhesses in mathematics. 5kill developmenft. (CL) 
' ) ^ 



* Peproductioi^s i^upplied b> ^DRS are the- best that can be aade ♦ 
*, . ■ ^ ' from th'e original document. \ * 

ERIC , . . ■ 



\ ■ - 

" ■ \ , - V 

ISn University of Minnesota 



US OEPAKTMENT OF HEALTH. 
- EDUCATION 4 \^ELFAKE 
NATIONAL INSTITUTE OF 
ebuCATlON 

THIS DOCUMENT HAS HeCN REPRO- 
DUCeO EXACTLY AS R6CeiV6D FROM 
THf Pt««SON 0« ORGAN 1/ A T ION ORIGIN- 
ATINOJT P0INTS0» V (IE W OR OPI N IONS 
STATtO 00 NOT NtCfcSSARILY RtPRE- 
SENT O^ FICIAL NATIONAL INSTITUTCOF 
eOUCATlON POSITION OR POllCY** 



Research Report No, 5 



DIAGNOSTIC TESTING IN MATHEW<frcS: 
AN EXTENSION OF THE PIAT? 

Bob Algozzine anfl Karen MGGraw 




I 



w 



Institute for 
Research on 
Learning 
Disabilities 




I'^flMlS'.M >N K) lit CM' f till,'. 
MAM (tIAl HA', IK f N (.MANIf () (|Y 



.I.niic-. Y t^c|.|ykc 



!f> iHf roiK AiK )NAi n( ';<)nK(.f * 

^ IMATION ( f Nlf UH.\ 

ERIC 



DiriuM : .lamos Y., Yssehlyke. 
Assoc'i.itt* l)irtu"it)r: IMiyllis K. Mirkin 



'I'lu* Instituli* foi' Ivi^scnrcl) on I.isirning l)i s.ib i 1 I L i os is supportcul by 
a I'ontrarl ( H)()- 7 7-OA9 1 ) will) t lic^ Biiroau ol Kdurat i on Tor Lhr llancl?- 
cappiul, Dt'part iiumU o I 1 tl) , KiluraMoii , and Wc^Ifare, U.S. Ofricr of 

I'.ducaL ion , tlirouj^b Tillr Vl-C dI Pul)lic baw ^fnstituLi* Invcs- 

ti^'.ators are I'cn^diic t i resi^arclr on- Llio assossmc^n.lr^y^dec i h i on-inakf nj',/ 
int t^rvonl ion proci^ss as it relates to 1 ear;vHTfT:;)disal)l od eliildreri^' 
R(*seai-(*li ai'tf.vities :\]^v orj'^an i zeil into C'/i^bt major areas-: 

'■ ■A - . ■ ^' \ • , 

Adt^Cpiacy ol Nyrm-Kt* I erSenetHl Daj^a for iMed 1 c t i on 



I 



ol 'Sh('C'(»SS 

II. (joiiipi}(.e)^) S i inula t ion ReKeareli mi t.Jie Assessment/ 
Dee I s L(in-mak i.ng/ I ntervcvnt i on i-Yoeess 

III.. (lomparatM ve UoseaTeb on Cbildr^^n babt^U^I I.i) and 
Clii'Idren Kai'linJ^- Aeadoinica IJ'y but not Labeled LI) 

IV, Surveys on In-tbe-Kield AsHi\*^smen t , 'Dt^- i s I on Mak 1 iij; , 
and 1 ntrrv(*nt i oti , . 

V. , I'U iio 1 oj; i ea I Researeb oa IMaeeincMit Team Decision 
Mak 1 \\\\ 

VI. lUas l*'o I I ow i nj', Ass(*^^sm(»n t 

VII. R(*Iiability and Valitlity ol Forma r ive Kva Fua t i on - 
Pr(^e(Hlurc\s 

VIII. Dat a-UL 1 1 i /.at ion Systems yin I nst ruel i ona I I'ro- 
ramming', ' ' 



Atlditionai inlormalion on r bt\se rcvs(»areb areas may be obtained l)y writing 
to l\\c Kditt^r at tbc* Institute. 



rbc* .researcii rc^portcvi hl^rein was eonduetcul under j'.overnment spons()r- 
j^bip. Conrraetors are eneoiirap.ed to (*xpr(\ss freely t lie i f' |)r() fess fona 1 
^ lud^mcMit In l\\v eonduet of tiu* projt^et. l\)intH of view or opinions 
stal(ul do not, tiu^reforc^ neec^ssarily r(»pr(*sent offleial po5;ition of 
r be Miir(\'Ui of Kdueal i^n for tbe Hand 1 cappcul . 




r 



Research Report No. 



A- • . . . > 

QIAGNOgriC TESTING IN MATHEMATICS:, 
AN ^TENSION ol= THE PIAT? ; 



Bob 'Xlgozzlne and Karen Mc6raw . . 

; 

Unlvers'i^ty of Florida 

Institute for plesearch on Learning Disabilities 
University of ^^innesota 



March 1979 



( 



Abstract 



I) iaj^ostLc testing In mathematics ' Involves Identlf icateion ' 
_ \ . . ■ ' n ' . * ■ • 

specific strengths and weakpesses in mathematics skill development. * 
WhlUe the practicum greatly enhances assessment practices and educa- 
tionai planning activities, few diagnostic math tests are available. 
JThe^ Mathematics ^subtest, of the Peabody Individual Achievement Test 
was^ analyzed and its content repres^ted in a format similar to that 
used in d lagnostlc%.math tests. \^An error analysis matrik is provided 
and its use Is illusttated with application to the mathematics per- 
formance of a sixth grade eleveK year old child. A brief inter*- 
pretation and discussion section are presented. 




Diagnostic Testing in Mathematics:^' An Extension of the PIAT? 
DlaKnostlc testing In mathematic^ involves . identification of 



specific strengths and weaknesses in mathematics skill devel/)pment * . -'^ 
as a basis for subsequent remedial programming. While the assess- 



ment of mat;hemat leal skills is relatively clear-cut, there are *few 
dlagnoBttc math^-t€sts available (Salvia & YsfJeldyke, 1978). 



\ 



The Key Math Diagnostic Arithmetic Test (Conijolly, Nachtmann, * \ 

1 ^ \ 

& Pritchett, li571) is an individually administered test of* mathe- 

niatics skill development. I'tr provide^ four measures of achievement : 
grade equivalent total test , per formance , as well, as area, subtest, 
and Item performances. The 209 Itjpras are organized into 14 sifbtests 
within three general areas (1. e. / content , operations, And appllck- 

4 

ons). Willie the Key Math can be used ad^ a noOT— referenced or 
criterion-referenced test, its real value is in Its use as a criterion- . 
referenced measure (Salvia & Ysse^yk^, 1978) • T}Tls simply means that 
one analyzes a child^s performance relative to the specific areas, 
, subtests, and /or items that the child answered , correctly and in- 

4 

correctly, vlt is ^ssumecj that such a procedure ^will enable patterns 
of qkill development to be ascertained and remedial prpgrammlng 
attempts to be' facilitated. 

The mathematics ""subtest of the P^abody Individual Achievement 
Test, (PIAT) is a set of 8A quest l.on8 desigi^ed to assess various 
levels of arithmetic performance (Dunn & Markwardt, 1970). Age and 
grade equivalents and percentile and standard scores are available 
meaRures of achievement from the PIAT for school-age children. The 

f I 



. IPEB1,3!980 



1 



reliability and validity of the PIAT mathematics subtest hW been 
lilvestigated and Reported to be adequate (Dunn & Markwardt, 1970; 



Salvia & Yssetdyke^ 1978); the. content val.t>ttly was based on "exten- 

- slve revio«^s4pf curriculum mafterials used at each grade leve!^" (Dunn - ^ 

& Markwardt, 1970, p. 50). The format of the test Is multiple- 

choi<^e Identification in which ;the child chooses the ^rrect response 

t6 a quest IcA from four pictorlally presented choices. The Items ' ' 

t — . ' " 

are arranged In order of .difficulty wUh easier "items "btcurrlng In the 

* • " *■ 

^ Initial portion of the test. A basal and celling procedure Is utilized 

^ Y to establish ^the appropriate items for a particular child. ) 

V, % 

\ While the PIAT may be useful for one purpose of educatiohai 
assessment (i.e., screening 'or placement), one tends to find it in- 
^ adequate with regard- 'to a second purpose • (T/e.^, educational planning); 
that Is, the utility of the mathematics . subtest as a diagnostic test 
has nyt been demonstrated. However, the" problem is not with the con- 
^ . tent of the items but more with the format^f 'score representation. 
It Ib difficult to translate, age or grade equivalent scores into 

O 

/ 

mcanLngful Instructional objectives based on 'the summary Information 

.t • • • 

fep(5Ttecf by the PTAT. • Wliat specifically does one teach* a child who • 
obtains a 3.2 on the mathematics subtest? 

An analysis of the. Items of the PIAT mathematics subtest indi- 
cates that 14 subgroups of jbehavloral actlvitieis y/iehin three main * 
subsections of mathematical* abilities can be represented. The pro- 
posed subgroups wtthin the PLAT mathematics subtest, ;>rouped adcord- 
Ing to the three majo^ areas of abilities, are reported In Table l.«*^. 

/ 
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Insert Tab-le 'l about here 



The -tirst subsectlhn (foundations) Is comprised of subgroups^ 
of items which deal with match-to-sample number identification,, sizes 
of quantities, ident Lf Ication oF shapes, and knowledge about general 
mathematl(;a,l qoncepts (e.g., days in week'and year). In general, 
th^se items Qccur in "the earlier (i.e., for younger children) portions 

» _ ' 

of the total subtest* A description of the behavioral activities ^ 
wLthin the Foundations subsection is presented in Table 2. Th^ sub- 
group classifications, PIAT item numbers, and statements of each be- 
havioral activity are inclu'l^ed; within the behavJpral activities, 
speiiLfic words* and Content from the items are indicated in parenthases, 

• ■ . ^ V' 

'Insert Ta^ble 2 about here 
* • ■ 

The Items within the Basic Facts suljsection deal with combinijig' 
and subtracting ^spts, identifying monetary values, and - recogn,izirtg and 
using, the mathematical opera tionilj of multiplication and division. A 
description o|^the items in this subsection is contained in Table 3. ' 
These items are generally presented within the middle section of the 
total mathematics subtest. 



. 41 

Insert Table 5 about here / 



A description of the items in the Appllcat ions jglbsection is con- 
tained in Table, A, The subgroups of items within this area deal with 
Identifying and using fractions, nupplying missing parts through 

V 



equatlcms/ solvl-ng verball'y presented word problems inv(flvlng several 
operations. Identifying and using geometric formulae , and using alge- 
braic equations. The Items are generally ^contained in the later 
sections of the PIAT mathematics subtest. 



Insert Tabl6^ 4 about -here 



. Clven thli^ Information, one cakbegln to use the'PIAT mathematics 
subtest within a diagnostic testing framework; that Is, It can be used 
to Identify specific strengths and weaknesses within areas, subgroups, 
and Items In 'a procedu^pejsimllar to that of the Key Math. 

„ The wide range of content coverage does not facilitate this process 
In fact, basal and ceiling procedures may'^be such that oaly a narrow 
range of content is sampled*. In this event^' Items within a subgroup 
(^•^•» Ty 9, 10, 23, 2-6) may not be completely sampled. However, error 
analysis within and between th^l|^^,roups may provide meaningful 
Information for educational planninj> beyond that provided by global, 
scores. To facllitntc this process, an error analysis matrix has "been 
developed and Is presented In Table 5. It is organized into three sub- 
sections^ and contaliii^s PlAT item numbers arranged by subgroups within 
the main areas of content sampled by the subtest. . 



Insert Table 5 about here 



To use the^matrix, one merely underlines items which were sampled 

within a subgroup, circles correct ones and crosses^ out Incorrect ones: 
\ ' * 

* % 

patterns of perform^ince wltliln the subtest can then be analyzed. 

» 



...centages of correct and incorrect Items wlt^jin subsections and 
subgroups can be computed by dividing the total items sampled (under- 
lined Items, within subsection and/or fiubgroupj into the number o^ 
correct- (circled) or incx)rrect, items (crossed" out) . * 

An ejxample of the use gf this matrix in the analysis of the 
mathematics performance of a sixth grade eleven year old child (Charles 
. is presented in Table 6. In following the scoring procedures suggested 

* I 
\, * ■ * 

In the test manual^; Charles' performance (relative to others in his 

grade) would be recorded as the following: raw score 45; grade equiva^ 

lent 5.3; percentile 33; standard score 95.*^ The performance would be 

interpreted §^ slightly below grade level expectancy and similar to 

•» 

or above approximately 33 percent of sixth grade children on whom the 

• # ^ * 

test was normed. Educational planning from this Information is softie- 
what limited • * • / 



Insert Table ^6 about here 



Perusal of the additional information provided by the error anal- 
« 

ysls .matrix (see Tabl% 6) indicated that while Charle's performed more 
than half of the items he attempted (i.e.", 17729), his performance 
was somewhat uijevenly distributed according to, the general subsections. 
Most of those Items attempted (i.e., 80%) within the FoundAtions area^ 
were answer^l c6rrec.tly. Of the 73 percent correctly answered in the 
Basic Facts subsection^ 50 percdnt were in the Money subgroQp, 75 per- 
cent wer;e in the Multiplication subgroup, and 80 percent were' in the 
Division subgroup.' Individual iWm analysis indicates that Charles 



was unable to recombine mul tiple ur^its Jipf four coin .values (i;e., , 
penny, nickel, dime, quarter) and Identify whi*ch total was of greatest 
value. Identify a thousand times 50, or identify hov; many hundreds 
are irr a thousand. 

In analyzing the 62 percent Incorrect responses 1^ tie Applica- 
tions' subsection , it is apparent^ that Charles was unable. to complete 
any items, involving fractions, geometry' or algebra; he correctly 
answered 60 percent* of the questions presented in the subgroup of 
NumericaT Relationships, and 50 percent within the subgtoup of Word* 
Problems. Those Items which were incorrectly answered dealt with 
identification of place values (items 51 arid 54), and completion of 
two step word problems (items 49 and 58) ♦ 

These results suggest that Charles may be having trouble with 
pf^ce value\,(items 46, 38, 51, 34), with two-step problem solving 
(items 42, 49, 58), and with beglniiimg dTvlslon using place value^ 
Additional Informal assessment would be warranted to determine the 
exact,, natlire of the skills Charles has acquired in these areas. Since 
all tests are.merely samples df behavior , it is generally recommended 
to attempt to verify suggestive test performance with follow-up / 
assessments, ^ The results of such a procedure can help to clearly de- 
limit areas in which Instruction can be useful, ' * 

"That the use of the error analysis matri^v provides more informa- 

-« • 

tion than merely reporting general achievement levels (e^g^, 5^3>: 
should be obvious:* however, It-by no measure^ def ines disabilities 
or unequivocally identifies problem' ares. When a child performs 
. poorly on a test item, several explanhtionsg^are possible* Eirst, the 



child may not have developed the skill being teste^; that.fs, the ; 

test performance isa valid indication of a problem. It Is also 

-possible, however, that the test performance Incorrectly Identifies 

a problem area '(l^cii., false positive error) This may occur'^ for a ^ 

\ ' • • , * • . 

variety of reasons. For example,' the^nature of the behavlprs sampled, 
by ^he particular test may not^match the way an Individual child best, 
handles information or per f ormance • (Salvlia & Ysseld>^e, 1^78); tjye 
IMAT mathematics subtest required multiple-choice' identifications with- 
outi pencil or paper assistance. Tt may be that some children can cer- 
Form PIAT items given dif f er jj^^esponse options. „ ' 

^It is also possible that chance errors hav'e occurred Within a ' . 
subgroup of items. The child may have lapsed in his or her attention 
to the task, may have misunderstood the item, and/or may have applied 
an lnappropr\iate model' (e. g. addition for subtraction) to the item. 
In analysing PIAT subgroup error matrices, one of several error patterns ^ 
t's likely,*^ The child may , progress -with incorrect followed by correct; 
progress ylth correct and incorrect, apparently randomly; or progress 
with ®nly corre^c^or incorrect within the range of items sampled. It 
Is the responsibility of the teacher /diagnostician to attempt to analyze 
patterns of errors and to develop tjentative hypotheses with regard to 
strengths and weaknesses.' These hypotheses can then be verified with 
subsequent infoigmal assessment. \^ » * 

Poor test performance may also result from the child not having 
^ been expensed l^j^lmilar f^^^l ancP^nftormal experiences to those chil- 
dren on whom" .the test was formed. Salvia and Yss^lyke ('1978) refer 
ta this as ''acoulturpition'' and suggest that the interactioo between 
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, accuJrtUrat-lan and actual behaviors sampled by tie/ts may reSult In 
I * > • , ' ' . . * 

teshy^measurtng dltfelrent th,j-i>gs for different children. Poor test 
[lerfrtrmanc.Q may only be relative to the p-articular group to which 
an individual' s •per/ormaii^ce Is compare*d*(e'.M. the •llQ f?lxth grade 
males in the J^^IAT-^jtandard izatioji 'sa<fipl,e) . * , ' * • 

^♦It should be ^yident T^t%here*are probleAis involved in testj^ng 
children. Regardless of L^iftf issuje, 0^ie use 6f -a-diagnostic tesMng 



approach fo tixe PIAT mathematics subtest ^, .wlthiti the range of, the 
behaviors sampled, provides more infortnatlon frflm which . to Ijegin to 



« # 



plan meaningful educational programs than^slmply recording global 
performance scores. > • . • 
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Guidance Service, 1971. 
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Circle Plnfes, Minn. i American Guidance Service, 1970^ ^ 
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. Table 1 , \^ 

SVibgroups of PIAT Mathematics Subte'et * 



. ^ 1 _J» ^ . ^ . , : 


1. 


Foundat tons 




Basic Facts 


3.^ Applications 


I. 


1 


Number 

Discrimination 


2. 


i Addition 


3.1 Fractions 






Size ^ 


2. 


2 Subtraction 


3.2 Numerical \ ^ 


1. 


2 






Relatibnships 






Dlscrlmlnat Ion 


2. 


3. Money • 














3.3 Word Problen}s < 


I. 


3 


Shape ^ 


2. 


4 Multiplication 

5 .Divi^sion 


• « 






Discrimination 


2. 


3,4 Geometry 


1. 


A 


General rnfbrma- 
tlon • 






5; Algebra 



\ 



* ■ • , 

^ f 

/A. 
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■ Tabic 2 

Behavioral Accivltlea. Within Foandationa (1) Subaection of PIAT Mathematics Subtest 



Subgroup 



/"^'t Item 



1.1 Number 

Dlacriminat ion 



1.2 Size 

Dlacriminat ion . 



1.3 Shape 

Discrimination 



1.4 General * ^ • 
Information 



3 

4 
12 
15 

17 
25 
33i 



11 
22 
41 
19 
21 
28 

35 
40 
53 

69 



4r .Ti". 



Behavioral Activity 

■ — — "^^^ — ' — ^^-^ 



, given a numeral., the child finds one like it in a flet 'of ^our 
choices (find, down, like). ' • 

given a numeral, the child finds one like it in ^ set of four 
choices (find, down» like). 

given a numeral, the child finds one like if \n a s^ir^f. mathe- 
matical symbols find, down', like). 

* 

given a numeral, th^ child finds one like It In a set of numbers- 
(find; like, down) . • 

given four tVo^-digit numbers, the child will identify the one 
requested (number ,^28) . 

given a set of pictures, the child demonstfJbites awarenessT of the 
concept of the smallest quantity in a set (birthday cafe, 
youngest chi^). 

given a set of numbers, the child cpn Identify tlie one (that comes 
Just before ten (numbers^ just before). 

glven^a set of numbers', the child c^n identify the one*|:hat comes 
jusG before 106 (numbers, just before, 100), 

given a set of two digit numbers, the chlld^can identlf^ what 
number Is halfway between sixteen and twenty (series, numbprs, 
left out, halfway between', sixteen, tweiity) . 

given a picture of four circles In different, sizes, the child 
can Identify the biggest one (shapes, biggest). , 

given a picture of four pencils in different 'sizes , the child 
can Identify the shbrj:est one (pencils, shortest). 

given four geometrical configurations, the child can Identify 
the curved line (curved line), 

given four geometrical configurations, the child can Identify 
a double circle (circles, double circle), 

^ven four geometrical shapes, the child can Identify the one 
that is not a triangle (shapes, not, triangle). ' 

given four choices, the child can identify Kow many days there 
are In one week (days, how-^nany, one week), 

given pictures of four clocks, the child can Identify correct 
bliBC on hour distinction (four, clocks, eight o'clock). 

given four clock symbols, the child can identify one showing 
twenty minutes after ten (clock, twenty, liliutes, after, ten, 
ten-twenty) ♦ , • 

\ 

given four choices, the child can Identlfyihow n^any days there 
ate In a year (how many, days, year)/* \ 

given four 'choices, the child can identify fcow many inches are 
In a yard (how many, inches^ yard). ■ 

given pictures of thermometers showing four temperatures, the 
child can Identify the coldest temporatur* (thermometer readings 
coldest, temperatute) , ^ 

given a Romiin numeral, the child can identify fhe Arabic numeral 
.equivalent from four choices (volume, series of books, marked, 
XLVt, Roman numerals, Arabic numerals). 
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Bahavloral Activities Within basic Facts (2) '^ubaactlon of PIAT Mathematics Subtsst 



. i*— — _ — ^ , i 


Subgroup 


PIAT Item 1 

1 „, , 1_ 4 _ 


• 


^ *t 


Behavioral Activity 






V 

— » 1 



2. 1 Count ln|)i aimIi 



2.2 Subtraction 



\ \ 



2 . 3 Hloney 



10 



23 



26 



24 



27 



16 



given (wo sets of objects, the child identifies the sum of their 
element^ (tvo, g^randmother , number, how many, altogether).'. 

given a set of objects, the child identifies a second set with 
the same number bf elements (dogs, cats, count, altogether', 
circles, equal^ nu|tiber, down, how many, same, group, set). 

. given a* set of objects, the child Identifies the numeral that 
describes the number of elements in the set (row, circles, coUnt, 
how many, altogether^ number). 

giyen a set of numb^r^, the child ''Indicates the quantity of thr^ib 
pairs (each, pair, jfhopB^ how many, altogether). , 

given a two digit dollar value and a one digit dollar value, the 
child can add and Identify the result (how much, twelve, nine^ 
. dollars, altogether) . 

given a set of three, the child subtracts two elements and > 
Identifies result (three, puppies, gave away, how, many, have / 
• lefit, •number, h^d left). * ' , / " 

* . i I >> j ^ 

given* the nipb^r five, the child subtracts three and Id^nti^les 
the result (five, pennies, spe^t, three, number, had left?).^ 

given the number twelve, the child subtracts five and Ident/ifl^s . 
^ result (s^vrekee^ar, twelve, pinelipples, sold, five, number, had 
l«ft). . ... / 

given the number nine, the chil4 subtracts 'six and identl/fies 
^Ittult (nine, years old, how many, years older, than). / * , 

/ 

given a se*t of four numeral choices, the child can idenjtiify which 
is equivalent to how many pennies ;are equal to a nickel (pennies, 
same, nickel). ' ' " 7. 



18 



29 



42 



given a set of four number choices and the numbers lOy; 5, and 1, 
^the child can identify which is equivalent to how mariy pennies 
equal a dime, a nickel, and a penny (dime, nickel, p4nny, how 
many, ^e worth, altogether). . • ' / QP 

given a set of four number choiqes, the ph4,4.d can identify^ the 
one equivalent to how many nlbkels equal forty cents (how many, * 
nlcksla, equal, forty, cents)* * / 

gj^ven four coin values qf the monetary system, the child can re- 
combinsi. murtiple units of those values And identify which la of 
greatest valua (most, money, penny, 'nickel, dime, quarter, 12, 3, 
70. .8). . , 



43 



given a set of four dollar and cents values, th^ ch^d can find" 
the suai'Or product of six ^quarters (newsboy, collected* quarter, 
iiach, Sunday paper, sold, six, papers, how much « cbllecty ulto- 
gether).^ ^ 



.7 
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Tabl* 3 (continued) 



\ 



Subgroup 



2,4 Maitlpllcaclon 



2.5 Division 



PIAT Item // 



Behovloral Activity 



30 



36 



46 



31 



32 



38 



39 



52 



given a mathematical statement with a missing operation sign, 

the child can Identify, from four choices, the sign which makes'^ 

the statement correct (sign, true), 

glvkn a one digit number, *the child multiplies by another one 
digit number and completes the product (six, five, pennies, how 
many, altogether), ^ 

ik ' '^ ^ 

gt^mn a set of seven, '^fhe child multipliers by flv^ and Identifies 
result (seven, rows, desks, classroom, each^ flvc^ how many, 
altogether) , 

given a set of number choices, the child can Identify a thousand 
times 50 (number, represents, thousand, tiqies, 50). 




given four 8pl*NJJ||f symbols, the child can find one which can be 
divided Into two equal subsets (four, groups/sets, crosses, 
divided, twoj-^ejiiactly, same, number, each), 

given a set of twelve, the child divides ^It by. three ailti Identi- 
fies result (twelve, pieces, candy, divided, equally, among,^ 
three, how many)* * 

gl^en a set of fQur number choices, the child can identify how 
many hundreds are in a thousand (how many, hundreds, thousand). 



given a set of fout number c 
n^y threes are In eighteen 



Ijolces, the child cah Identify how 
(now many. 



threes^ eighteen). 



given a fwo digit dollar value, the child can dlylde ^^Vihgle 
digit number and Identify result (eight, earned, ttlnetY^^alx, ^ 
dollars, altogether, divided, money, equally, among, • themselves, 
how much, each, share). 



4- 



•S 
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Tmble A ' ^ 

B«havloraL Activities Wltrhln Appl^catlontf^ (3) Subsection of PIAT Mathematics SubtaaC 





Subgroup 


' PIAT Item # 


^ B«havlor«l Activity 


— *^ — ^ 





3«I Practlona 



13 



glvan a set. of four cli^cl^s divided in various pTtTportlons, the 
child can (identify thet.one t;hat is cut in half (circles, cut in 
half). 



3«2 Numerical 

Relationships 



/ 



20 



47 



55 



37 



44 



48 



54 



60 



62 



65 



72 



given a set of\ four circles divided in varlotiii proportions, the 
child cdn Identify (;he one that is divided into fifths (circles, 
divided, fifths), ^ ^ ^ ^ 

given a problem Involving fractions aijjl requiring one conversion, 
the child splves for the difference (served, one-quarter, pie, 
liArich* OQe-half, dinner, how much. Is left). 

. given a set of fractions, the child can put each l,n Its lowest 
terms and Identify the non-equivalent one (fraction, not equal, 
^exactly', one-third) • ipr 

given a set of two digit numbers, the child can Identify what 
number belongs between 15 and 20 In a multiple by 5 numt^er sequence 
(series, numbers, l^t out, mis8ing)«> 

^ven four equations with zero an a factor, the child can identify 
the one whicb when solved would t>e true (statements, correct) « 

given a set of four digit numbers, the child identifies the ten* a *^ 
place (numbers, digit, 8, V ten's place). 

given a set of numbers, th^ cl^ild can identify' the thousandp And 
tens place (numbers, equal's, 18, thousands, 6, tens). . ** 

given two cwc^iglt numbers differentiated by numbers in the tens 
and ones place, the cfilld adds . t|ie tyo digit numbers and identifies 
the result or multlplles/each set, adds and Identifies the result^ 
(number, ^tdnds for, sum, .statements, 7, tens, ones, 5)« 

given ^ picture representing- gallons and tenths Of gallons the 
child '^an add one tenth' and Identify the result (gasoline pump, 
registers, gallons, tenths, . pumped out) « 

given an equation, the child can multiply a single digit number 
by 4 different power of te^, add each product, and Identify the 
result (number , represented , expression) . 

given a multiplication problem, the child can drop two zeros 
from the multiplier and Identify the product as a fraction of 
the Original product ^(ef feet , product, dropping, two zeros, 
iBultlplier, statement, as great, the same* times). 

given a set of factored expressions, the child can Identify the ^ 
conple^c operation expression that is not equal to 596 times 5 
(expression, not equal, 596, times, 5). 



2n 



Subgropp 



PUT It*m » 



3. .3 Word Problems 



3,» CeoiMtry ^ 



A5 



49 



•>' 

50* 



Beh avli^4 l Activity 



/ 



t 58 



59 



61 



63 



66 



7d 



56 



64 



68 



n 



74 



76 



79 



81 



«4 



given 
it 

given 



glv^n a specific time, the child can add more time and identify, 
result (started, work, eight o»plock, morning, seven and one- 
half hours, no, breaks, lunch, rest; time, start)* 

given four numerical choices,- the child con identify the sum of 
a problem iijvolvlog the conversion of pints and quarts (bought, 
quart, milk, pint, how many, altogei:her) . ^ 

given two equation^involving money values, the child can find 
the missing factor that makes both equations equal (bought, 12, 
t^ana, Ju^ice, dollar, how many, each, quarter, spent). 

glyen the P^i*^ of a dozto objects, the child can identify the 
price of 36 of tie objects (eggd<- 60, cents, dozen, how much, 
36, ^ost). 

- • ^ ■ 'M' 

the concept of one yard, the child can subtract a fraction 
(1/3) and identify how many inclies are left (woman, one 
ribbon, one-third, how many. Inches, were left), 

three elements of a Actional equality, the child finds 
i:he-.Talssing ^lem'^nt (each, numb/r, trays, fruit, 9, pears, 3, 
apples, 18\ altogether, hoy many, all), 

beglAnlng with a single digit number, the child can identify the 
number which would end a sequence involving addition of 'each 
consecutive number beginning with one and ending with five (tree, 
A, i^nches, tall, planted, Jne year, 5„ two years, 7^ three years,' 
10, four, years, lA, how many, after, five years). 

given an amount , of money, the child completes a percentage of the 
amount '(25X) , ^b tracts ''that product and identifies result (man, 
eamed,^ $60*00,^per, week,' 25, percent, withheld, taxes, hW 
»VCh, trtoney, tak«, home> $35.00, $A5,0'0, $A8,00, $25. ,00), ' ' 

gfVei^ a nuirlber containing a decimal value (1.12), ^he Child 
^ can change that value CP a percentage and identify it from four 
^ichoices (present, salary, previous, year, percent, * former). 

giyen a circle with various parts indicated, the child can 
identify the radius (letter, identifies, radius, circle). 

given a description of a type of tfciangle and four written 
choices, the child can identify an IsoscelfBS triangle (triangle," ' 
two, three, sides, equal, length, type, equilateral, obtuse, 
iabsceles, acute). 

given a description of a five or more sided figure and four 
written choices, \he child caa identify a polygon (two- 
dimensional figure, five, more, sides, ellipse, rhombus, quadri- - 
lateral , polygon) . 

given, the diameter of a circle, the child can identify Its 'approx- 
iMte area in square*^ inches (diameter, circle, lA, inches, approx- 
loiMCe, area, square inches). , ^ 

given four choices, the child can identify the sum of all three 
'internal angles of an obtuse triangle (sum, all, ^ three, internal 
■ angles, obtuse triangle). 

given the measurements of the sides of 'the right angle in 4 - 
right-angled triangle, th* chila cfin identify the. free of the' 
triimgle in square inches (t^o sides, either, rigfit angle, right- 
angled triangle, 3, inches, 4, area, square inches). 

given four choices^ the^.child can identify how many degrees th^ 
•hour hand of a clock rotates in three hours (tfiree houts, how 
»sny, hour hand, cloc;k, rotate). 

given four formulaeyholces, the child qan identify the formula 
for area of the complete otitiiide surface of a cylinder (formula^ 

area^ complete, outalde, surface,Vcylinder) • 

i ■ * *> 

given a triangle and the measurements of sach side, the child 
can identify .the sine of an angle in the triangle (sini. ingle, 
triangle). N ^ / ' 
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tabltt 4 (continued) 



.T . . . . % . . . 


• 

Subi^tpiip 


" . PIAT Item # 

— 4 ^ — 


Behavioral Activity 





3,tj^ M,g,abra 



/ 



67 



70 



71 



75 



77 



82 



83 



given an algeb^^c equation Involving an unknovm number and Its 
e<tuare» the Child can Identify the {actors of the expression 
(factors, expression). ^ • 

given an unknown number Cp^arlable) , the child can divide Its 
fifth power by Its second power and Identify the result (term, 
represented, ratio) . , ' ' * 

given four choices, the child can Identify the cube root of an 
expression (cube root*, expression) « 

given two numbers Involving square roots, the child can ^d and 
Identify result (sum). ^ ' . • ' -^^J. 

given two algebraic equations (Involving two variables), the 
child can Identify two massing varlabl%a^ln an algebraln equa* 
tlon that equal each other and cat> Identify one of the ^Mo * 
variables (true, equal). ^ >♦ 

given four two ^variable 'equations, the child can solve them to 
Identify the equation where K decreases in vAlue whcm Y decreases 
in ymlue (equation, decreases, value). 



Ln yml 
liven 



given four cUol^e^, the child can identify an equation that, when 
graphed, would ipsM through the origin (equations, graphed, pass, 

through, origin)^ 

glveti four number choices, the child can identify the factorial 
of a singj.e digit number (value, 4, factorial). 
4 . • 




18 



Table 5 

Error Aric^lysls Matrix for Subsections and 
Subgroups Within PTAT. Mathematllcs Subtest 



1. Foundations 



2. 

V. 



i 



1..1 


.Number Discrimination 
* < 




Zd— 






1.2 


Size Discrimination 










1.3 


Shape DiscriiTiination 


-11-22-41- ■ . 








1.4 


(General Information 


-19-21-28-35-40-53 


-69 


. J 




Basf 


c Facts 








« 


2.1 


Addition 


-7-9-10-23-26- 








2.2 


Subtraction- 


-8-14-24-27- 








2.3* 


Money 


-16-18-29-42-43- 








2.4 


Multiplication ^ 


-30-34-36-46- 








2-5 


Division 


-31-32-38-39-52- 








Applications 










3.1 


Fractions. 


-13-20-47-56- 








3.2 


j^umerical Relationships ^ 


-37-44-48-51-54-60- 


-62- 


-65- 


■72- 


3.3 


Wore! Problems 


-45-49-50-58-59-61- 


-63- 


-66- 


•78-, 


3.4 


Geometry ^ 


-56-57-64-68-73-74- 


-76- 


-79- 


■81-84- 


3.5 


Algebra ^ • 


-67-70-M-75-77-80- 


-82- 


-83- 





Summary 

Foundations 

/ % correct 

/ « % Incorrect 



Basic Facts ^ 
/ % correct 

/ « % Incorrect 



Applications 
/ - 7o correct 
/ « % incorrect 



♦ 
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Table 6 



Erxample of Error Analysis Matrix Aj^pllcatlon 



i. Foundations 

" 1.1 Number Discrimination 

1.2 Size Discrimination.' 

t. 3 Shape Discrimination 

ITA General Information 



2. • Basic Facts 



2. 1. Addition .: ' %. ^. 

[ ?..2 'Subtraction 

^^2.a Money / * 

:/ 2.4 Mu3.tlpll cation . 

. 1.5 Qlvigion . 

3. Applications ^ 

3.1 Fractions 

^3.2 Mumerlcal Relationships 

3. 3 Word Problems 

3.4 Geometry 

3.5 A\Lgebra ■ 



-1-2-3-4-12-15-17/25-^; 
-5-6- . '•' 

-ll-22-f^ 100% 
-19-21-28-^AO-f 53469- 





-13-20-i 



0% 



io(i%' 



67% 



60% 



v;;ju>-^59-61-63-66-78- 
-^-^-64-68-73-74-76-79-81 
-67-70-71-75-77-80-82-83- . 



84- 0% 



Nummary 

Foundations 



= 80% correct 



\ '=-20^; Incorrect 



-jJfT 



Basic Facts 
8 



11 



= 73% correct 



= 27% Incorrect 



1 ■ v.. 

% co^iirect, 'Within subgroup 



4 



r 



Applications 
5 

= 38% correct 



_8 
13 



* 62% incorrect 
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